This study examined the impact of evidence concerning the presence of: a) a biomedical basis for pain, and b) psychosocial influences, on practitioner appraisals of patient pain experiences.
INTRODUCTION
Pain management poses a considerable challenge for both healthcare practitioners and people in pain. 6, 39, 40, 51, 53, 62 Basic to delivery of care is the necessary but difficult task of understanding the subjective experience of pain, a covert experience to which observers do not have direct and complete access. 26 Recognizing the private features of the experience inevitably creates uncertainty in the healthcare practitioner about the basis for pain complaints and symptoms and appropriate treatment decisions. 56 Although pain is now widely acknowledged to be a biopsychosocial phenomenon 23 , the biomedical model which presumes that pain is caused by physiological pathology remains the most influential in patient care. 32 This model leaves little room for multiple psychosocial factors to play influential roles in pain experience and disability. 18, 41 Accordingly, although healthcare practitioner uncertainty is inherent and ubiquitous in patient care 24, 25 , we may expect it to be heightened when medical evidence for the pain is absent and/or when there are psychosocial stressors that impact on the patient"s pain experiences. 38, 56 A thorough understanding of the influence of the absence of medical evidence and the presence of psychosocial influences on healthcare practitioners" responses is essential since pain complaints for which there is no clear medical explanation are highly prevalent. 27, 30, 33, 34, 48 Further, psychosocial influences on the pain experience have widely been acknowledged in the literature. 7, 23, 36, 44, 46 Using an online experimental design, the present study had four objectives. First, we investigated the effects of both absence or presence of medical evidence and psychosocial influences on healthcare practitioner (physiotherapists and general practitioners) appraisals (i.e., estimates of pain, interference, sympathy, adequacy of pain medication and self-efficacy)
by means of vignettes with video sequences of actual patients displaying full body pain behavior. Second, we examined variations in patient pain behavior as a potential moderating
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4 factor in the relationship between absence versus presence of medical evidence and psychosocial influences on the one hand and the healthcare practitioner responses on the other. Patient pain behavior provides a range of cues of great importance to healthcare practitioners and other observers 14, 20, 64 , which may limit or facilitate interpretations of the role of medical explanation and psychosocial influences. Third, we investigated whether the absence of medical evidence and the presence of psychosocial influences relate to the healthcare practitioner"s belief in deception and his or her evaluation of the patient (in terms of likability). Research suggests that healthcare practitioners may dislike patients when clear medical evidence for the pain is lacking. 57, 62 Further, healthcare providers may have more doubts about the genuineness of the pain symptoms 38, 40, 43 when pain has no clear medical explanation.
To our knowledge, our study is the first to investigate the effect of the presence of psychosocial influences on healthcare practitioners" responses, independently from the effect of the absence of medical explanation. Furthermore, our study is the first to do this with videos displaying the patients" full body pain behaviors. Previous research into the influence of contextual information on observer responses has largely relied on short written stories about fictitious patients, 55, 57 or on videos displaying only the patients" facial pain expressions. 17 Our approach using videotaped full body pain behaviors of actual patients in pain is more akin to clinician assessment in natural settings, and therefore, more ecologically valid. Finally, in our study, participants were general practitioners and physiotherapists who have a pre-eminent role in the care of patients with pain. 4, 22, 37 In particular, general practitioners are responsible for the first-line care of patients with pain and physiotherapists are responsible for the first-line interventions for many high impact pain conditions.
Nevertheless, we are unaware of any study that investigated the influence of medical evidence and psychosocial factors in these groups of practitioners.
5
MATERIALS AND METHODS
Participants
Participants were recruited by mail (physiotherapists; PTs) or telephone (general practitioners; GPs GPs completed the experiment (response rate for PTs = 12%; response rate for GPs = 37%).
To be eligible, participants had to speak Dutch fluently and they had to be active as a GP or PT. The study was approved by the ethical committee of the Faculty of Psychology and Educational Sciences of Ghent University and by the medical ethical committee of the Ghent University Hospital. Consent was obtained from each participant.
Design
The online experiment consisted of two main parts: (1) the sociodemographics survey and (2) the experiment proper. During the experiment proper, each participant was shown pictures of 4 different patients, each accompanied by a written vignette (detailed below). The information in the vignettes was manipulated across participants in a 2 x 2 within-subjects design.
Vignettes described the presence or absence of (1) medical evidence for the pain and (2) psychosocial influences upon the pain experience (see Appendix A). After each picture, a video sequence of the patient performing a pain-inducing activity was shown. Subsequently, participants estimated the patient"s pain, the degree of the patient"s pain interference with For the present study, video sequences displaying the first of the four movements described above were selected for four different patients (four video sequences in total). These patients were selected based on specific criteria. In particular, to ensure generalizability across gender, we selected two female patients and two male patients. To investigate effects of pain expression, two patients displaying a low level of pain and two patients displaying a high level of pain were selected based upon global judgments of the vigor of their pain display (the videos were also coded to confirm the distinction between low and high levels of pain expression, see below). Furthermore, we also ensured that the patients" ages across the
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genders and across the two levels of pain expression were similar (see Table 1 ). The videos were coded in order to verify the distinction between low and high intensity pain expression.
In particular, pain expressions of all 34 patients were coded by a trained and reliable rater using an adjusted coding system based upon the pain behavior-coding manual of Sullivan and colleagues (the Pain Can Paradigm, unpublished manual; Our coding scheme is particularly suitable for the levels of pain expressed by the patients in this study; it is not as comprehensive as the pain behavior coding manual of Sullivan and colleagues, as the set up did not allow fine grained coding of the facial pain expressions of the patients). To calculate inter-rater reliability, 20% of the pain expressions were coded by a second independent rater.
Each movement was coded for the presence of one or more of the key facial pain expressions 14, 47, 49 [(absent (0), slightly present (1), distinctly present (2)]. Next, the presence (1) or absence (0) of active pain behavior (e.g., guarding, holding or rubbing) was coded per second. Inter-rater reliability was calculated according to the formula given by Ekman and Table 1 . Furthermore, we provided information on percentiles to indicate how the selected patients related to the larger patient sample (N = 34) regarding pain expression scores (see Table 1 
Vignettes
Vignettes described (1) the presence or absence of medical evidence for the pain and (2) the presence or absence of psychosocial influences upon the pain experience (see Appendix A).
Medical evidence in the vignettes was referred to as "a compressed nerve" or "a primary arthritis". Vignettes describing the presence of psychosocial influences included "job stress and feelings of anxiety" or "relational problems and depressed mood". These medical explanations and psychosocial influences were counterbalanced across patients and across vignettes. In order to make the pictures and video sequences of the patients more vivid/realistic for the participants, information about "medical evidence" and "psychosocial influences" provided within the vignettes was embedded within a broader context entailing information about the patient"s (fictitious) first name (Kris, Jo, Kim, Dominik), age (55, 58, 59, 57) , job (surveyor, teacher, public employee, bank employee) and number of children (4, 2, 1, 3). This background information presented in the vignettes was counterbalanced across the vignettes and across the patients so that the results of the study would not be confounded by this information (see appendix A for examples of vignettes).
Measures
Participants were asked about their sex, age (in years), nationality, marital status, employment (part time or full time), profession (PT or GP), work experience (in years), and work practice (e.g., group versus solo practice). Further, a visual analogue scale (0-100 mm) was used to estimate the patient"s pain, the degree of interference of the patient"s pain with daily activities, the practitioner"s sympathy for the patient, the probable effectiveness of pain medication and their perceived self-efficacy in treating the patient. Although we do not have data on the reliability of the measures of interference, effectiveness of pain medication and Next, the participant rated the general valence of the patient, the likability of the patient and the sympathy felt for the patient by a visual analogue scale from -100 (extremely negative; extremely dislikeable; no sympathy at all) to 100 (extremely positive; extremely likeable; a lot of sympathy). A mean score for participant evaluation of the patient was calculated by averaging the scores on the three questions. Finally, the extent to which the participant thought the patient was feigning her or his pain was measured by a visual analogue scale (0 indicated "not at all", 100 indicated "a lot").
Procedure
Participants who were willing to participate in the experiment were sent an email with the link to the online experiment. Prior to the sociodemographics survey, participants were informed that the study examined healthcare practitioners" impressions of patients with pain. After completing the sociodemographics questionnaire, they were introduced to the experiment.
The participants were informed that (1) written information about four persons and their pain complaints would be given, followed by (2) Subsequently, the (neutral) picture of each patient was shown again to the participant who rated the extent to which she/he thought the patient was feigning his or her pain. Table 1 The age of each patient and, for each patient, the scores on 1) facial pain expression, 2) active pain behavior, 3) the duration of the video patient age facial pain expression active pain behavior duration 
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Statistical analyses
Outcome variables were participants" estimates of the patient"s pain ("pain"), the interference of the patient"s pain with daily activities ("interference"), their own sympathy for the patient ("sympathy"), the likely effectiveness of pain medication ("medication"), their self-efficacy in treating the patient ("self-efficacy"), the evaluation of the patient ("evaluation") and their beliefs in deception ("deception"). The presence/absence of medical evidence ("medical evidence") and psychosocial influences ("psychosocial influences") as well as the level of pain behaviour (i.e., facial pain behaviour, active pain behaviour and duration of the movement; cf. Table 1 ) displayed by the patient (a low level of pain behaviour versus a high level of pain behaviour) and the profession of the participant (PT or GP) were the independent variables.
The factors in the present study were manipulated partially within and partially between subjects. Within subjects, each level of "medical evidence" and "psychosocial factors" was combined with only one of the two levels of "pain behavior". Between subjects, each level of "medical evidence" and "psychosocial factors" was combined with each level of "pain behavior". Because this type of factorial design cannot be analyzed using classical repeated measures analyses, the results were analyzed using linear mixed effects models as implemented in the R package "Linear and Nonlinear Mixed Effects Models". 42 Linear mixed effects models account for the correlations in within-subjects data by estimating subjectspecific deviations (or random effects) from each population-level factor (or fixed factor) of interest (see West and colleagues 35 for an elaboration). Each analysis required three steps.
First, all relevant factors and interactions were entered in the model as fixed factors. In the second step, we assessed whether it was necessary to add a random effect for each of the fixed factors in the analysis: if a random effect significantly increased the fit of the model, it was included in the final model. In the third step, we inspected the ANOVA 60 for a similar approach). When testing specific hypotheses, standardized regression weights were reported as a measure of effect size. The same method was used in a second set of analyses, in which we investigated the influence of medical evidence and psychosocial influences on deception and evaluation with profession as a between subject variable.
RESULTS
The data of two participants were excluded, as one participant worked as a speech therapist Table 2 . The data with regard to the sex of the GPs and PTs is in accordance with data provided by the annual statistics of the Federal public service in Belgium (distribution in Flanders for GPs: 68% men and 32% women; for PTs:
40% men and 60% women 21 ). There was no effect of psychosocial influences when patients were displaying a low level of pain.
Further, for all outcomes, there was no medical evidence x profession interaction, still, a psychosocial influences x profession interaction for medication (F(1,278) = 7.09, p = .008) was found. These results showed that psychosocial influences impacted upon estimations of the likely effectiveness of medication, but only for GPs (F(1,278) = 32.09, p < .001) and not for PTs (F(1,278) = 2.76, p = .098). Specifically, the GPs rated medication as less effective for the patient when psychosocial influences were present compared to when psychosocial influences were absent (β = 0.56).
Further, none of the three way interaction effects were significant. Finally, there was one four-way interaction effect between profession, pain behavior, medical evidence and psychosocial influences for self-efficacy (F(1,278) = 5.80, p = .017). These results indicated that there was a two-way interaction effect between medical evidence and psychosocial influences, but only for PTs when patients were displaying a low level of pain (F(1,278) = 5.01, p = .025). In particular, when medical evidence was absent, lower ratings on selfefficacy in helping the patients were given when psychosocial influences were present compared to when psychosocial influences were absent (F(1,278) = 6.31, p = .012, β = -1.17). When there was medical evidence, no effect of psychosocial influences was found (F(1,278) = 0.58, p = .446). The results remained similar after controlling for the age and sex of the participants.
Impact of medical evidence and psychosocial influences on the participants' evaluations of the patients and their beliefs in deception
The absence of medical evidence (compared to the presence of medical evidence) was related to less positive evaluations of the patients (F(1,288) = 9.97, p = .002, β = -0.14) and to higher scores on deception (F(1,288) = 27.10, p < .001, β = 0.23). Further, the presence of
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psychosocial influences (compared to the absence of psychosocial influences) was also related to less positive evaluations of the patients (F(1,288) = 13.45, p < .001, β = -0.17) and to higher scores on deception (F(1,288) = 30.80, p < .001, β = 0.25). There was no main effect of profession. Further, the two-way interaction effects and the three way interaction effect
were not significant. The results remained similar after controlling for the age and sex of the participants.
DISCUSSION
The design of our study allowed investigation of healthcare practitioners" responses towards the pain of patients. A first important finding related to the lower ratings on pain, interference, sympathy, adequateness of pain medication and self-efficacy in treating the patient when clear medical evidence for the pain was absent. These results are in line with findings of several vignette studies indicating that the absence of medical evidence relates to lower pain estimates in lay observers 8, 9, 54 , medical students 10 , internal medicine physicians 55 and nurses. 57 Further, the results are consistent with recent findings 16, 17 indicating that lay observers attribute lower pain, feel less sympathy for the patient, and are less inclined to help the patient when a medical explanation for the pain is lacking. Next, the results extend the findings of Taylor and colleagues 57 that show that nurses are less willing to undertake pain relief actions when medical evidence for pain is absent. Further, the results are consistent with qualitative research findings 40 , indicating that primary care providers feel ineffective and frustrated when treating chronic pain patients, many of whom do not present with medical pathology.
The important and robust effect of knowledge about medical evidence was further highlighted by the finding that it was not influenced by one of the most important cues for healthcare practitioners when providing patient care, i.e., the level of pain that is displayed by the patient. 20 Furthermore, in our study, absence of medical evidence was positively related to beliefs in deception by both PTs and GPs. Although Craig and colleagues 12, 13 suggest that absence of diagnosable pathology serves as a risk factor for observers to impute to the patient an intent to feign the pain, our study is, to our knowledge, the first to investigate this Some limitations, each of which point to directions for further research, need attention. First, our study provided only an analogue of the clinical setting in order to use the power of an experimental investigation. Analogue studies limit the ecological validity of findings, but we note that in this study some verisimilitude to the real setting was accomplished; actual clinicians were rating the behaviors of real patients while they were manifesting pain. This is in contrast with previous studies that have largely relied on short written stories about fictitious patients. 55, 57 Nevertheless, the design did not allow study of the relational aspects in the patient -healthcare practitioner interaction, which are potential determinants of outcomes. 61 Furthermore, a lot of worthwhile information might be gathered from the patient, which makes the preliminarily assessments in our study not wholly representative of actual clinical diagnostic situations. Ecological validity requires demonstrations that the experimental setting used in our study matches with the practitionerpatient encounter in real life. Therefore, future research would contribute by the investigation of the influence of medical evidence and psychosocial influences in real life interactions between healthcare practitioners and patients with pain. Second, the low response rate might have led to certain biases in our study. For example, only highly motivated GPs and GPs 
